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APPLICATION OF

PACIFIC GAS AND ELECTRIC COMPANY (U39M)
TO SUBMIT ITS 2024 RISK ASSESSMENT AND
MITIGATION PHASE (RAMP) REPORT

Pacific Gas and Electric Company (PG&E) hereby respectfully submits its 2024 Risk
Assessment and Mitigation Phase (RAMP) Report. The 2024 RAMP Report provides a quantitative
assessment of the Company’s top twelve safety risks; describes preliminary mitigation plans; and
estimates the costs and benefits associated with mitigating these risks. The Report is submitted pursuant
to the Commission’s direction in D.20-01-0021 and constitutes the initial phase of PG&E’s 2027
General Rate Case (GRC). PG&E will file its 2027 test year GRC application on May 15, 2025. The
2024 RAMP report is PG&E’s third RAMP filing, following the 2017 and 2020 RAMP Reports.

L. OVERVIEW OF PG&E’S 2024 RAMP REPORT

The 2024 RAMP Report represents progress on the joint efforts of the Commission and Safety
Policy Division (SPD),2 PG&E, California’s other large investor owned- utilities (IOUs), and other
stakeholders over the past several years to enhance risk-informed decision-making through the Safety
Model Assessment Phase (S-MAP) proceeding;? the Order Instituting Rulemaking (OIR) to Further
Develop a Risk-Based Decision-Making Framework for Electric and Gas Utilities Proceeding (Risk

OIR);* and the IOUs’ respective RAMP Reports. These joint efforts recently culminated in the Risk

1 D.20-01-002, p. 49.

The SPD assumed the role of developing and recommending safety policy concerning risk
assessment and risk mitigation from the SED.

N

%)

The May 1, 2015 S-MAP applications by each of the large utilities were consolidated on
June 19, 2015 and were resolved in D.18-12-014 “Phase Two Decision Adopting Safety Model
Assessment Proceeding (S-MAP) Settlement Agreement With Modifications.”

Rulemaking (R.) 20-07-013.
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OIR Phase I and Phase II Decisions.> PG&E is the first utility to submit a RAMP under the new
requirements of these decisions, and the 2024 RAMP Report reflects PG&E’s initial implementation of
the methodologies adopted in those decisions.

A. PG&E’s Implementation of the Risk OIR Phase II Decision (D.22-12-027)

A major development in the Risk OIR Phase II decision was the superseding of the S-MAP
Settlement Agreement adopted in D.18-12-014 with the Risk-Based Decision-Making Framework
(RDF).% In the 2024 RAMP Report, PG&E has built its Cost Benefit Approach (CBA)Z following the
principles adopted as part of the RDF.2 Using that methodology, PG&E performed a risk analysis of the
Enterprise Risks on its Corporate Risk Register, and used the calculated Risk Values to identify and rank
its top safety risks to be evaluated in RAMP, and to develop the proposed mitigations to address those
risks. PG&E’s 2024 RAMP Risks are shown in Section I.C below.

The central feature of the CBA is reporting risk in monetized terms, i.e., dollars. Previously,
under the S-MAP Settlement Agreement, risk was reported in “scaled units.” Citing clarity,
transparency and other benefits, the Commission stated that reporting risk in dollars will “result in utility
risk and Mitigation Benefit calculations that are more useful during review and consideration of RAMP
and GRC filings.”? PG&E’s CBA implementation follows the Commission’s guidance and includes the
following elements:

¢ Introduction of reliability-induced, indirect safety under the Safety Attribute, resulting in
safety scores that include the potential indirect safety impacts from extended-duration
electric outages.

e Adoption of Commission guidance in determining a standard dollar value of safety,

electric reliability, and gas reliability attributes.

(9

D.21-11-009, “Decision Addressing Phase I, Track 1 and 2 Issues™; and D.22-12-027 “Phase II
Decision Adopting Modifications to the Risk-Based Decision-Making Framework Adopted in
Decision 18-12-014 and Directing Environmental and Social Justice Pilots.”

D.22-12-027 Appendix A — Risk-Based Decision-Making Framework.

D.22-12-027, Appendix A, p. A-3 defines a CBA as: “[a] decision-analysis tool for comparing
the monetized Benefits of a program, or set of activities, against the costs of the program, or set
of activities, to create a measurement of value.”

See PG&E RAMP Report, Exhibit (PG&E-2), Ch. 2, “Risk Modeling and Cost-Benefit Ratio.”
D.22-12-027, p. 26.
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e Adoption of an objective risk-scaling function that represents societal risk preferences
using a market-based approach.

In addition, as directed by D.22-12-027,1 PG&E developed an Environmental and Social Justice (ESJ)
Pilot Study Plan (PSP) and includes in the 2024 RAMP Report the initial results of implementing the
PSP.

B. PG&E’s Implementation of the Risk OIR Phase I Track 1 Decision (D.21-11-009)

In D.21-11-009, the Commission provided guidance and requirements pertaining to the IOUs’
RAMP and GRC filings. The major impacts to the 2024 RAMP are:

Modeling PSPS Events as Risk Events: D.21-11-009 states: “Each IOU shall model Public

Safety Power Shutoff (PSPS) events as risk events pursuant to requirements in D.18-12-014.”L As
directed, in the 2024 RAMP, the Wildfire Risk is now included as “Wildfire with PSPS and EPSS.”12
PG&E maintains that PSPS (and Enhanced Powerline Safety Settings (EPSS)) are mitigations for
Wildfires and thus their benefits and consequences should be considered in the overall Wildfire Risk
analysis since PSPS is a last-resort safety measure taken to help prevent catastrophic wildfires by
turning off power during dry, windy weather (and EPSS is also a measure taken to prevent ignitions by
quickly turning off power when high-impedance faults are detected). However, to help better
understand and manage the risk from the PSPS and EPSS, PG&E has separated PSPS and EPSS into
their own Bow Ties and analyzed them as risk events.

PG&E Transparency Proposal: D.21-11-009, required Southern California Edison Company

(SCE) to “test drive” PG&E’s Transparency Proposal that was presented to address Transparency and
Uncertainty in Track 1 of Risk OIR Phase 1, Application (A.) 20-07-013.12 The proposal was created to
address “[T]he inclusion of sufficient documentation in RAMP and other IOU filings for parties and

Staff to understand methodologies, the quality of data, and any assumptions used.”* On April 26, 2024,

10 D.22-12-027, pp. 65-67, Ordering Paragraph (OP) 5.
u D.21-11-009, p. 142, OP 1h.
1 PG&E RAMP Report, Exhibit (PG&E-4), Ch. 1.

The proposal was presented in the Technical Working Group of Risk OIR Phase 1. This was
adopted with modifications in Track 1 Decision, D.21-11-009, p. 143, OP 3..

14 D21-11-009, p. 34.



the CPUC issued a proposed decision requiring the Transparency Proposal as a part of an [OU’s RAMP
filing moving forward, as well as requiring new elements in the analysis. PG&E is committed to
providing a transparency analysis as a part of the 2024 RAMP/2027 GRC proceeding. At a later date,
PG&E expects to provide its transparency analysis addressing the required elements as adopted in the
Commission’s final decision.
C. 2024 RAMP Risks

For the 2024 RAMP, PG&E assessed its top Safety Risks based on the criteria established in
Step 2B, Element No. 12 of the RDF, resulting in the selection presented in Table 1 below.13 For 2024,
two new RAMP risks are Electric Transmission Systemwide Blackout and Cybersecurity Risk Event.
Both risks are included in the 2024 RAMP largely due to the inclusion of the potential indirect safety
consequences associated with long-duration loss of electric service. Two risks that were included in the
2020 RAMP but are no longer within the Top 40 Percent of Risks by Safety Value Criteria, and thus
excluded in the 2024 RAMP, are Real Estate and Facilities Failure risk and Motor Vehicle Safety

Incident risk.

15 See PG&E RAMP Report, Exhibit (PG&E-2), Ch. 4, “RAMP Risk Selection”.
4



TABLE 1

PG&E’S 2024 RAMP RISKS
Safety Risk Name Definition
Rank

1 Wildfire with PSPS The Baseline Wildfire Risk is defined as a wildfire that may endanger the

and EPSS public, private property, sensitive lands or environment originating from PG&E
assets or activities. In the near term due to the use of PSPS and EPSS we have
also defined Post PSPS/EPSS Wildfire Risk as Wildfire Risk with PSPS and
EPSS. This does account for the benefits and consequences of operational
mitigations such as PSPS and EPSS.

2 Loss of Containment Failure of a gas transmission pipeline resulting in a LOC, with or without
(LOC) on Gas ignition, that could lead to significant impact on public safety, employee safety,
Transmission Pipeline | contractor safety, property damage, financial loss, or the inability to deliver

natural gas to customers. Failure of a gas transmission pipeline includes both
pipeline leak and pipeline rupture.

3 Public Contact with PCEEE is defined as the risk of recordable serious injury or fatality to a
Intact Energized third-party contractor or member of the public from an interaction with intact
Electrical Equipment PG&E electric assets that did not originate from asset failure.

(PCEEE)

4 Failure of Electric Failure of Distribution Overhead Assets or lack of remote operational
Distribution Overhead | functionality may result in public or employee safety issues, property damage,
Assets environmental damage, or inability to deliver energy.

5 Electric Transmission | A system wide disturbance leading to a cascading event that causes a blackout
Systemwide Blackout | of PG&E’s electrical system, with the inability to restore the grid in a timely

fashion.

6 Contractor Safety Any event resulting in a contractor serious injury or fatality as defined by
Incident PG&E’s Serious Injury and Fatality (SIF) Standard which is aligned with the

Edison Electric Institute (EEI) International Safety Classification and Learning
(SCL) Model.

7 Employee Safety Any event resulting in: (1) a serious injury or fatality as defined by PG&E’s SIF

Incident Standard which is aligned with the EEI SCL model or (2) a Days Away,
Restricted, or Transferred incident as defined by the Occupational Safety and
Health Administration.

8 Cybersecurity Risk A coordinated malicious attack targeting PG&E’s core business functions,
Event resulting in disruption or damage of systems used for gas, electric and/or

business operations.

9 Large Uncontrolled Failure of a high or significant hazard dam, where failure or mis-operation
Water Release (Dam could cause loss of human life and/or could cause economic loss, environmental
Failure) damage, disruption of lifeline facilities, and other concerns.

10 Failure of Electric The failure of distribution underground (including radial and network) assets or
Distribution lack of remote operation functionality may result in public or employee safety
Underground Assets issues, property damage, environmental damage, or inability to deliver energy.

11 LOC on Gas Failure of a gas distribution main or service resulting in a LOC, with or without
Distribution Main or ignition, that can lead to significant impact on public safety, employee safety,
Service contractor safety, property damages, financial losses, or the inability to deliver

natural gas (NG) to customers.

12 Large Overpressure Failure of a gas M&C facility to perform its pressure control function resulting

Event Downstream of
Gas Measurement and
Control (M&C)
Facility

in a large overpressure event downstream that can lead to significant impact on
public safety, employee safety, contractor safety, property damages, financial
losses, and/or the inability to deliver natural gas to customers.




D. Public Workshops and Modifications.
Leading up to filing of this Report, PG&E conducted two public workshops to discuss PG&E’s

selection of risks to be included in this Report and to demonstrate its implementation of the Cost-Benefit
Approach in accordance with the RDF Proceeding Phase II Decision.

PG&E’s first workshop was held on February 7, 2024, two weeks following the dissemination of
PG&E’s 2024 RAMP Preliminary Risks list. The purpose of this workshop was “to gather input from
SPD, other interested CPUC staff, and interested parties to inform the determination of the final list of
risks to be included in the RAMP.”¢ In this workshop, PG&E presented the data, assumptions, and
bow tie elements for each of the twelve preliminary RAMP risks. PG&E also provided a comparison of
the 2020 RAMP risks to the 2024 RAMP preliminary risks. PG&E received feedback from The Utility
Reform Network (TURN), Mussey Grade Road Alliance (MGRA) and SPD, and discusses in the RAMP
Report PG&E’s responses to the input provided. !

PG&E presented its CBA implementation at a public workshop hosted by the SPD on
April 11, 2024, as directed by D.22-12-027 Ordering Paragraph 3. Feedback was received from TURN,
California Public Advocates, MGRA and SPD. In its RAMP Report PG&E addresses modeling-related
concerns raised by the parties and provides additional clarification to answers provided at the session.®
II. STRUCTURE OF PG&E’S 2024 RAMP REPORT

Consistent with the direction provided in the RDF Phase I decision, PG&E’s 2024 RAMP Report is
organized into exhibits and chapters as shown in the Table 2 below.!?2 The Report includes a separate
chapter for each of PG&E’s twelve RAMP risks. Each risk is presented in a standard format with the

same elements.

16 D.22-12-027, Appendix A, p. A-12, No. 12.
1 RAMP Report, Exhibit (PG&E-2), Ch. 4, Section D.
13 RAMP Report, Exhibit (PG&E-2), Ch. 2, Section F.

These Exhibit numbers are consistent with PG&E’s GRC Exhibit numbers to allow for mapping
of RAMP risk mitigations to GRC testimony and workpapers. D. 20-01-002, p. 61.
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TABLE 2
PG&E’S 2024 RAMP REPORT STRUCTURE

RAMP Report Exhibit Chapter Contents
Exhibit (PG&E-1) 1 Introduction
1 Risk Management Framework
2 Risk Modeling and CBR
3 Cross-Cutting Factors
Exhibit (PG&E-2): Risk Management, 4 RAMP Risk Selection
Safety, and Planning 5 Safety Culture, Policy, and Compensation
6 Climate Resilience
7 Environmental and Socigl Justice (ESJ) Pilot Study
Plan (PSP) Implementation
1 Lpss .Of Containment (LOC) on Gas Transmission
Pipeline
gﬁlkl:n (PG&E-3): Gas Operations RAMP 2 LOC on Gas Distribution Main or Service
3 Large Overpressure Event Downstream .of Gas
Measurement and Control (M&C) Facility
1 Wildfire with PSPS and EPSS
2 Electric Transmission Systemwide Blackout
Exhibit (PG&E—4): Electric Operations 3 Publ'ic Contact with Intact Energized Electrical
RAMP Risks Equipment (PCEEE)
4 Failure of Electric Distribution Overhead Assets
5 Failure of Electric Distribution Underground Assets
E)ighibit (PG&E-5): Energy Supply RAMP 1 Large Uncontrolled Water Release (Dam Failure)
Risks
Exhibit (PG&E-7): Enterprise Health and ! Contractor Safety Incident
Safety, Information Technology, and Shared 2 Cybersecurity Risk Event
Services RAMP Risks 3 Employee Safety Incident
Appendix A ESJ PSP
Appendix B Risk Modeling Acronyms

Concurrent with filing of this application, PG&E is serving workpapers supporting each of its
twelve RAMP risk models and their mitigation and control Cost Benefit Ratios (CBRs) along with
Model User Guides. These workpapers are described in Exhibit (PG&E-2) Chapter 2, Section E of the
RAMP Report.



III. RELIEF SOUGHT
PG&E respectfully requests:
1. The Commission direct the SPD to review PG&E’s RAMP Report and issue a report by

)20 consistent with the

September 3, 2024 (i.e., 110 days after the filing of this application
requirements of D.14-12-025 and D.20-01-002; and
2. The Commission close this proceeding upon such time as PG&E has integrated the

RAMP Report methodologies, and the requisite changes resulting from the SPD

evaluation, into PG&E’s upcoming 2027 GRC proceeding.

IV.  STATUTORY AND PROCEDURAL REQUIREMENTS

A. Statutory and Other Authority.
PG&E files this application pursuant to D.18-12-014 and D.20-01-002; Section 701 of the

California Public Utilities Code; as well as Rule 2.1 of the Commission’s Rules of Practice and
Procedure. This 2024 RAMP Report submission has been verified by a PG&E officer, consistent with
Rule 1.11.

B. Legal Name and Principal Place of Business — Rule 2.1(a).

The legal name of the Applicant is Pacific Gas and Electric Company. PG&E’s principal place
of business is 300 Lakeside Drive, Oakland, CA 94612. Its post office address is Post Office Box 1018,
Oakland, California 94604.

C. Correspondence and Communication Regarding this Application — Rule 2.1(b).

All correspondence and communication regarding this Application should be addressed to

Peter Ouborg and Ken Arnold as shown below:

20D, 20-01-002, Appendix A, Table 1, “Adopted Revised GRC Application Filing Schedule”.
8



Peter Ouborg Overnight Hard Copy Delivery:

Attorney Peter Ouborg

Law Department, 19" Floor Attorney

Pacific Gas and Electric Company Law Department

300 Lakeside Drive, Suite 210 Pacific Gas and Electric Company
Oakland, CA 94612 300 Lakeside Drive, Suite 210
Telephone: (415) 238-7987 Oakland, CA 94612
Facsimile:  (510) 898-9696

E-Mail: peter.ouborg@pge.com

Ken Arnold

Director, GRC, Risk, and Financial

Proceedings

Pacific Gas and Electric Company
300 Lakeside Drive, Suite 210
Oakland, CA 94612

Telephone: (925) 239-5057
E-Mail: ken.arnold@pge.com

D. Categorization - Rule 2.1(c).

PG&E proposes that this Application be categorized as a “ratesetting” proceeding pursuant to
Commission Rule of Practice and Procedure 1.3(g) and 7.1(e)(2).

E. Need for Hearing - Rule 2.1(c¢).

PG&E believes that evidentiary hearings on PG&E’s RAMP are unnecessary and notes that
evidentiary hearings are not contemplated by the Commission’s proceeding schedule in D.20-01-002,
Appendix A.

F. Issues to be Considered - Rule 2.1(c).

The principal issues to be considered are whether:

1. The Commission should direct SPD or other appropriate Commission staff to evaluate and issue

a report on PG&E’s RAMP Report; and

2. The Commission should close this proceeding following PG&E’s integration of the RAMP

Report and potential changes as a result of SPD’s evaluation and other parties’ comments into

PG&E’s 2027 GRC proceeding.


mailto:peter.ouborg@pge.com
mailto:ken.arnold@pge.com

G. Relevant Safety Considerations — Rule 2.1 (¢).

In D.16-01-017, the Commission adopted an amendment to Rule 2.1(c) requiring utilities’
applications to clearly state the relevant safety considerations. The Commission has previously
explained that the “safe and reliable provision of utilities at predictable rates promotes public safety.”2

Safety is the foremost issue in this Application. PG&E’s RAMP focuses on safety and effective
risk mitigation to further reduce risk to PG&E employees, contractors, and the public. It includes
PG&E’s analysis of its top enterprise safety risks and PG&E’s preliminary plans to mitigate those risks
from 2024 to 2030. This assessment is a first step to PG&E’s risk-informed spending forecasts that will
be presented in its 2027 GRC.

H. Proposed Procedural Schedule (Rule 2.1(c)).

Commission Rule 2.1(c) requires that all Applications state “the proposed category for the
proceeding, the need for hearing, the issues to be considered including relevant safety considerations,
and a proposed schedule.” PG&E’s proposed schedule is set forth below and is based on the
Commission’s “Adopted Revised GRC Application Filing Schedule.”?2 In addition, because D.14-12-
025 also includes two public workshops in the RAMP schedule (one following a utility’s RAMP
submission and another following the issuance of the Commission Staff report), PG&E has included
proposed dates for those events. Finally, adhering to this schedule is important, because doing so will

provide the time necessary for PG&E to consider SPD’s findings and parties’ comments on its proposed

mitigations and associated spending in the preparation of PG&E’s 2027 GRC forecast.

2 D.14-12-053, pp. 12-13.
2 D. 20-01-002, Appendix A, Table 1.
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TABLE 3
PROPOSED PROCEDURAL SCHEDULE

Activity Proposed Date
PG&E’s 2024 RAMP Application Filed May 15, 2024
PG&E and SPD Post-Report Workshop June 5, 2024
Protests or Responses 30 days from

Notice of Filing of Application

Reply to Protests or Responses 10 days from
last day for Filing Protests and Responses

Prehearing Conference July 8, 2024

SPD l.sllclas and Serves Report on PG&E’s 2024 RAMP September 3, 2024
submission

Opening Comments on SPD Report November 15, 2024

Reply Comments December 2, 2024

PG&E files Test Year 2027 GRC Application May 15, 2025

L Articles of Incorporation (Rule 2.2).

PG&E is, and since October 10, 1905, has been, an operating public utility corporation organized
under California law. PG&E is engaged principally in the business of furnishing electric and gas
services in California. A copy of PG&E’s Amended and Restated Articles of Incorporation, effective
June 22, 2020, is on record before the Commission in connection with PG&E’s A.20-07-002, filed with
the Commission on July 1, 2020, and are incorporated by reference herein.

V. SERVICE
A copy of this Application has been served on the following service lists:
1. A.21-06-021 (PG&E’s 2023 General Rate Case Application);
2. Rulemaking (R.) 20-07-013 (Order Instituting Rulemaking to Further Develop a
Risk-Based Decision-Making Framework for Electric and Gas Ultilities Proceeding); and
3. Rulemaking (R.) 18-04-019 (Order Instituting Rulemaking to Consider Strategies and
Guidance for Climate Change Adaptation).
PG&E is serving a Notice of Availability of the RAMP Report and supporting workpapers to the

above service lists.
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VI. CONCLUSION

PG&E respectfully requests that the Commission direct SPD to issue a report on its evaluation of
PG&E’s 2024 RAMP Report by September 3, 2024; and close this proceeding following PG&E’s
integration of the RAMP Report and potential changes resulting from the SED Report evaluation into
the 2023 GRC proceeding.

Respectfully submitted,

By:  /s/ Peter Ouborg
PETER OUBORG

Pacific Gas and Electric Company
Law Department, 19" Floor

300 Lakeside Drive, Suite 210
Oakland, CA 94612

Telephone: (415) 238-7987

Facsimile:  (510) 898-9696
E-Mail: peter.ouborg@pge.com

Attorney for
PACIFIC GAS AND ELECTRIC COMPANY

Dated: May 15, 2024
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VERIFICATION

I, Alejandro Vallejo, hereby declare that I am the Chief Risk Officer and Senior Vice President
of Ethics and Compliance at Pacific Gas and Electric Company and am authorized to make this

verification on behalf of Pacific Gas and Electric Company; that I have read the foregoing:

APPLICATION OF
PACIFIC GAS AND ELECTRIC COMPANY (U39M)
TO SUBMIT ITS 2024 RISK ASSESSMENT AND
MITIGATION PHASE (RAMP) REPORT

and that the information related to Pacific Gas and Electric Company set forth therein is true and correct
to the best of my knowledge, information, and belief.
I declare under penalty of perjury pursuant to the laws of the state of California that the

foregoing is true and correct.

Executed: May 15, 2024

/s/ Alejandro Vallejo

Alejandro Vallejo

Chief Risk Officer and Senior Vice President, Ethics and
Compliance
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PACIFIC GAS AND ELECTRIC COMPANY
RISK ASSESSMENT AND MITIGATION PHASE
CHAPTER 1
INTRODUCTION

A. Guiding Principles

In developing Pacific Gas and Electric Company’s (PG&E or the Company)
Risk Assessment and Mitigation Phase (RAMP) Report (Report), PG&E has
been guided by the following principles.

First, we are committed to transparency and collaboration. All parties share
the RAMP’s paramount goal of making safety the top priority, consistent with the
principle of just and reasonable cost-based rates. In this report, we clearly and
transparently explain our risk analysis and recommended mitigation strategies.
This analysis is a starting point and going forward we welcome feedback and
collaboration with the California Public Utilities Commission (CPUC or
Commission) and stakeholders to ensure that PG&E’s 2027 General Rate Case
(GRC) forecast is risk-informed, prioritizes safety, and includes effective risk
control and mitigation programs.

Second, driven by many factors including new demands on the utility
business, a changing climate, and emerging threats such as cyber attack, our
risk landscape is increasingly dynamic and evolving, and therefore our risk
assessments and mitigation strategies must likewise remain flexible and nimble.
The analysis and mitigation plans in this Report, by necessity, represent our best
current understanding of the risks and the mitigation strategies available. The
analysis and mitigation plans will continue to evolve, and could change in both
scope and scale as we proceed with GRC planning, monitor our risk landscape,
and adjust our risk models, financial forecasts, and work plans accordingly.

Third, we acknowledge the importance of using current quantitative models
to inform our planning decisions, while also placing these analyses in the
broader context of prudent utility management that includes all the factors that
PG&E must weigh and balance in planning for the future. PG&E’s risk
management strategies must also consider factors that are either not addressed
or not captured adequately in RAMP’s quantitative models. Examples include:
climate change that has longer trajectories and pay-offs than the 2027-2030

1-1
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(PG&E-1)
period; rapidly evolving risk dynamics like cybersecurity that are very difficult to
forecast even in the short term; and the looming nationwide need for a greater
electric grid capacity to accommodate decarbonization, electric vehicles, and
significant load growth to support an expanding digital economy. We start to
address these factors in this report and will further incorporate them in our 2027
GRC.

Finally, we anchor on the principle of eliminating incidents involving serious
injuries or fatalities related to our assets and operations, which is consistent with
PG&E'’s stands that “Everyone and everything is always safe” and “Catastrophic
wildfires shall stop.” PG&E is poignantly aware of the profound and
wide-ranging impacts from low-frequency and high-consequence risk events.
Accordingly, many of the work plans in this Report include mitigations that are
aimed at eliminating serious safety events even when the quantitative RAMP
modelling indicates the costs are higher than the modeled value of risk
reduction. In Decision (D.) 22-12-027, the Commission also recognized that
factors other than cost-effectiveness may influence selection of risk mitigations,
specifically identifying both risk tolerance and modeling limitations and/or
uncertainties as such factors.1 In this Report we explain where these factors
influenced our decision to include in our mitigation strategy risk reduction
programs that may not seem cost effective under the quantitative risk modelling.

PG&E looks forward to continuing to work collaboratively and transparently
with the Commission and stakeholders to address these issues in the ongoing
Risk OIR, all with the shared goal of delivering energy safely, reliably, and
affordably to our customers.

The remainder of this introductory chapter is organized as follows:

e An overview of the structure and requirements of the RAMP process, and

how PG&E has complied with these requirements in this Report (Section B);
o Identification of the 2024 RAMP risks selected for inclusion in this Report

and how they differ from the 2020 RAMP risks (Section C);

D.22-12-027, Appendix A, p. A-16, No. 26, “Mitigation selection can be influenced by
other factors including, but not limited to, funding, labor resources, technology, planning
and construction lead time, compliance requirements, Risk Tolerance thresholds,
operational and execution considerations, and modeling limitations and/or uncertainties
affecting the analysis.”
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A discussion of how PG&E considers the outputs of the RAMP risk analysis
to develop risk mitigation work plans and cost estimates in the context of
modelling limitations and uncertainty; factors other than cost-benefit ratios
(CBR) impacting the selection of certain mitigations; and the planning
framework for developing future investment plans (Section D); and

A summary of lessons learned and future enhancements (Section E).

B. Overview of RAMP

This RAMP Report is submitted pursuant to the Commission’s direction in

D.20-01-0022 and constitutes the initial phase of PG&E’s 2027 GRC. PG&E will
file its 2027 test year GRC application on May 15, 2025.

1.

Procedural History

In 2011, Senate Bill 705 was enacted to address gas safety in the
operations of energy utilities. Among its directives, later codified as
California Public Utilities Code § 963 (b)(3), was a paramount focus on
safety:

It is the policy of the state that the commission and each gas corporation
place safety of the public and gas corporation employees as the top
priority. The commission shall take all reasonable and appropriate
actions necessary to carry out the safety priority policy of this paragraph

consistent with the principle of just and reasonable cost-based rates.3

Subsequently, in D.14-12-025, the Commission created the Safety
Model Assessment Phase (S-MAP) and RAMP processes to incorporate a
risk-based decision-making framework into the GRCs of the I0Us:

(t)he GRC is the appropriate place to start to take all reasonable and
appropriate actions necessary to carry out the safety priority policy of
§ 963(b)(3), consistent with the principle of just and reasonable

cost-based rates.4 5

a A~ WODN

D.20-01-002, p. 49.
Public Utilities Code § 963(b)(3).
D.14-12-025, p. 52, Conclusion of Law (COL) 1.

The Commission further clarified in D.14-12.025 COL 4, “(p)ursuant to §§ 451, 701,
761, and 750 as added by SB 900, the Commission has the power to extend the
risk-based decision-making framework to the GRCs of the electrical corporations.”
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The 2024 RAMP Report represents progress on the joint efforts of the
Commission and Safety Policy Division (SPD),6 PG&E, California’s other
large investor-owned utilities (IOU), and other stakeholders over the past
several years to enhance risk-informed decision-making through the S-MAP,
the Order Instituting Rulemaking (OIR) to Further Develop a Risk-Based
Decision-Making Framework for Electric and Gas Utilities Proceeding
(Risk OIR)7 and RAMP Reports. These joint efforts recently culminated in the
Risk OIR Phase | and Phase Il Decisions.8 This Report reflects PG&E’s

initial implementation of the methodologies adopted in those decisions.
2. Changes Since PG&E’s 2020 RAMP Report

a. PG&E’s Implementation of the Risk OIR Phase Il Decision
(D.22-12-027)

A major development in the Risk OIR Phase Il decision was the
superseding of the S-MAP Settlement Agreement found in D.18-12-014
with the Risk-Based Decision-Making Framework (RDF).2 PG&E’s
implementation of the RDF and the Risk OIR Phase | and Phase Il
Decisions is summarized below and explained further in Exhibit
(PG&E-2), Chapters 2, 4, and 8 of this Report.

1) Cost-Benefit Approach
PG&E built its Cost Benefit Approach (CBA)10 following the
principles adopted as part of the RDF.11 Using that methodology,
PG&E performed a risk analysis of the Enterprise Risks on its

10

11

The SPD assumed the role of developing and recommending safety policy concerning
risk assessment and risk mitigation from the SED.

Rulemaking (R.) 20-07-013.

D.21-11-009, “Decision Addressing Phase |, Track 1 and 2 Issues”; and D.22-12-027
“Phase Il Decision Adopting Modifications to the Risk-Based Decision-Making
Framework Adopted in Decision 18-12-014 and Directing Environmental and Social
Justice Pilots.”

D.22-12-027 Appendix A — Risk-Based Decision-Making Framework.

D.22-12-027, Appendix A, p. A-3 defines a CBA as: “[a] decision-analysis tool for
comparing the monetized Benefits of a program, or set of activities, against the costs of
the program, or set of activities, to create a measurement of value.”

See Exhibit (PG&E-2), Ch. 2, “Risk Modeling and Cost-Benefit Ratio.”
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Corporate Risk Register, and used the calculated Risk Values12 to
identify and rank its top safety risks, of which there are 12, to be
evaluated in RAMP, and to develop the proposed mitigations to
address those risks. The RAMP risks selected by PG&E for
inclusion in this Report, and how those risks differ from the risks
included in the 2020 RAMP Report, are discussed in Section C
below.

The central feature of the CBA is reporting risk in monetized
terms, i.e., dollars. Previously, with the S-MAP Settlement
Agreement, risk was reported in “scaled units.” Citing clarity,
transparency and other benefits, the Commission stated that
reporting risk in dollars will “result in utility risk and Mitigation Benefit
calculations that are more useful during review and consideration of
RAMP and GRC filings.”13 PG&E’s CBA implementation follows the
Commission’s guidance and includes the following elements:

e Introduction of a New Sub-Attribute Under the Safety Attribute:

(Reliability-induced) Indirect Safety. In D.14-12-025, the

Commission stated “We recognize, however, that

reliability-related issues can affect safety. In such situations,
those reliability issues should be included in the assessment of
safety.”14 Also, in response to the Public Advocates Office at
the California Public Utilities Commission (Cal Advocates) and
FEITA Bureau of Excellence, LLC’s (FEITA) joint motion
requesting PG&E to perform additional analysis on the full
safety, health, and financial consequences of Public Safety
Power Shutoff (PSPS) on its customers in PG&E’s 2020 RAMP
proceeding, the CPUC has required PG&E to incorporate the

12 pG&E uses the term “Risk Value” and “Risk Score” interchangeably throughout this
report.

13 D.22-12-027, p. 26.
14 D .14-12-025, p. 20.
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consequences of PSPS events into risk modeling.15
Subsequently PG&E included safety consequences from
reliability events in the PSPS model in its 2023 GRC and
Wildfire Mitigation Plans. In this Report, PG&E has expanded
the directive to include the potential indirect safety impacts from
extended-duration outages.

Adoption of Commission guidance in determining the value of
Safety and Reliability Attributes. The Risk OIR Phase Il

decision approves the use of specific methodologies and

sources of information to determine a standard dollar value of
safety, electric reliability, and gas reliability attributes. For the
safety attribute, PG&E used the Department of Transportation
guidance for the Value of a Statistical Life (VSL), adjusted for:
(1) California price and real wage data, and (2) the base year of
the 2024 RAMP filing. For the electric reliability attribute, PG&E
used the most current version of the Lawrence Berkeley
National Laboratory Interruption Cost Estimate Calculator
updated with PG&E-specific information. For the gas reliability
attribute, PG&E used the implied dollar value from its 2020
RAMP (Multi-Attribute Value Function) MAVF risk score
calculations, updated for the base year of the 2024 RAMP filing.
One of the outcomes of applying the guidance in D.22-12-027 of
using standard monetized values for Safety and Electric
Reliability Attributes is that safety has becomes a smaller
component of some risk values than in the 2020 RAMP. This
phenomenon was discussed in the February 7, 2024 workshop
and is further addressed in Exhibit (PG&E-2), Chapter 4,
Section 2.a of this Report.

15 A Joint Motion filed by Cal Advocates, and FEITA requested that PG&E analyze the full
safety, health, and financial consequences of PSPS. The CPUC found it is appropriate
for PG&E to provide GRC testimony concerning updated risk analysis estimating
consequences of calling PSPS events. A.20-06-012, E-mail Ruling Denying Joint
Motion by Public Advocates and FEITA but Requiring Updated Analysis of PSPS in the
next GRC (June 3, 2021).

1-6



© o0 N o o A~ W N -

-
= O

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

2)

(PG&E-1)
Adoption of an objective Risk-Scaling Function that represents

societal risk preferences using a market-based approach.

PG&E used prices from insurance and capital markets to infer
risk preferences, i.e., in determining the appropriate risk
premiums (if any) to include when monetizing risk. As a result,
PG&E'’s analysis can better reflect societal risk preferences by
incorporating the prices that society is willing to pay to mitigate
or transfer risk. This approach creates objectivity, consistency,
and transparency.

A further discussion of these elements can be found in

Exhibit (PG&E-2), Chapter 2.

Environmental and Social Justice Pilot Study Plan

As directed by D.22-12-027, PG&E has developed an

Environmental and Social Justice (ESJ) Pilot Study Plan (PSP).
In Exhibit (PG&E-2), Chapter 8 of this Report, we present our ESJ
PSP addressing the following seven action items from D.22-12-027:

Action Item #1: Consider equity in the evaluation of

consequences and risk mitigation within the Risk-Based
Decision-Making Framework, using the most current version of
CalEnviroScreen to better understand how risks may
disproportionately impact some communities more than others;
Action Item #2: Consider investments in clean energy

resources in the RDF, as possible means to improve safety and
reliability and mitigate risks in Disadvantaged and Vulnerable
Communities (DVC);

Action Item #3: Consider mitigations that improve local air

quality and public health in the RDF, including supporting data
collection efforts associated with Assembly Bill 617 regarding
community air protection program;

Action Item #4: Evaluate how the selection of proposed

mitigations in the RDF may impact climate resiliency in DVCs;

Action Item #5: Evaluate if estimated impacts of wildfire smoke
included in the RDF disproportionately impact DVCs;

1-7



o N OO O b~ W N

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

(PG&E-1)
e Action Iltem #6: Estimate the extent to which risk mitigation

investments included in the RDF impact and benefit DVCs
independently and in relation to non-DVCs in the IOU service
territory; and

e Action Item #7: Enhance outreach and public participation

opportunities for DVCs to meaningfully participate in risk
mitigation and climate adaptation activities consistent with
D.20-08-046.16

b. PG&E’s Implementation of the Risk OIR Phase | Track 1 Decision
In D.21-11-009, the Commission provided guidance and
requirements pertaining to the IOUs’ RAMP and GRC filings. The major
impacts to the 2024 RAMP are:

e Modeling PSPS Events as Risk Events: D.21-11-009 states: “Each
IOU shall model Public Safety Power Shutoff (PSPS) events as risk
events pursuant to requirements in D.18-12-014.”17 Prior to this
decision, in its 2020 RAMP, PG&E modeled PSPS as a mitigation
for Wildfire Risks, but also modeled the reliability impacts of PSPS
in MAVF to net out the wildfire risk reduction benefits in Risk Spend
Efficiency (RSE) calculation for PSPS. In its subsequent 2023 GRC
filing, PG&E provided analysis of PSPS as a risk event itself,
consistent with OP 1h’s requirement. Here, in the 2024 RAMP, the
Wildfire Risk is now included as “Wildfire with PSPS and EPSS.”
PG&E maintains that PSPS (and Enhanced Powerline Safety
Settings (EPSS)) are mitigations for Wildfires and thus their benefits

and consequences should be considered in the overall Wildfire Risk
analysis since PSPS is a last-resort safety measure taken to help
prevent catastrophic wildfires by turning off power during dry, windy
weather (and EPSS is also a measure taken to prevent ignitions by
quickly turning off power when high-impedance faults are detected).
However, to help better understand and manage the risk from PSPS
and EPSS, PG&E has separated PSPS and EPSS into their own

16 D.22-12-027, pp. 65-67, Ordering Paragraph (OP) 5.
17 D.21-11-009, p. 142, OP 1h.

1-8



o N OO O b~ W N

10
11

12
13
14
15
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30

(PG&E-1)
Bow Ties and analyzed them as risk events, per OP 1h. Exhibit
(PG&E-4), Chapter 1 includes the Bow Tie analysis of not only
“Wildfire Risk (without PSPS and EPSS),” but also PSPS, EPSS
and “Wildfire Risk with PSPS and EPSS.”
PG&E Transparency Proposal: D.21-11-009, required Southern
California Edison Company (SCE) to “test drive” PG&E’s
Transparency Proposal that was presented to address

Transparency and Uncertainty in Track 1 of Risk OIR Phase 1,
Application 20-07-013.18 The proposal was created to address:

[T]he inclusion of sufficient documentation in RAMP and other
IOU filings for parties and Staff to understand methodologies,

the quality of data, and any assumptions used.19

In Phase Il of the Risk OIR, a workshop was held by SPD to
review SCE’s “test drive” results and discuss further refinements to
PG&E’s proposal. On April 26, 2024, the CPUC issued a proposed
decision requiring the Transparency Proposal as a part of an IOU’s
RAMP filing moving forward, as well as requiring new elements in
the analysis. PG&E is committed to providing a transparency
analysis as a part of the 2024 RAMP/2027 GRC proceeding. Ata
later date, PG&E expects to provide its transparency analysis
addressing the required elements as adopted in the Commission’s

final decision.

C. 2024 RAMP Risks

For the 2024 RAMP, PG&E assessed its top Safety Risks based on the
criteria established in Step 2B, Element No. 12 of the RDF, resulting in the
selection presented in Table 1-1 below. More details on PG&E’s RAMP Risk
selection process are presented in Exhibit (PG&E-2), Chapter 4. As can be
seen in Figure 1-1 below, the 2024 RAMP risks are very similar to the 2020
RAMP risks except for two new risks that have been added in 2024 and two
2020 RAMP risks that no longer meet the criteria for inclusion as RAMP risks.

18

The proposal was presented in the Technical Working Group of Risk OIR Phase 1.
This was adopted with modifications in Track 1 Decision, D.21-11-009, p. 143, OP 3.

19 D.21-11-009, p. 34.
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The two new RAMP risks are Electric Transmission Systemwide Blackout
and Cybersecurity Risk Event. Electric Transmission Systemwide Blackout is
defined as: a systemwide disturbance leading to a cascading event that causes
a blackout of PG&E’s electrical system, with the inability to restore the grid in a
timely fashion. Cybersecurity Risk Event is defined as: a coordinated malicious
attack targeting PG&E’s core business functions, resulting in disruption or
damage of systems used for gas, electric and/or business operations. Both risks
are included in the 2024 RAMP largely due to the inclusion of the potential
indirect safety consequences associated with long-duration loss of electric
service.

The two risks that were included in the 2020 RAMP but are no longer within
the Top 40 Percent of Risks by Safety Value Criteria, and thus excluded in the
2024 RAMP, are Real Estate and Facilities Failure risk and Motor Vehicle Safety

Incident risk.

1-10
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TABLE 1-1

2024 RAMP RISKS, DEFINITIONS, AND CHAPTER LOCATIONS

Line
No. Risk Name Definition Location

1 Loss of Containment Failure of a gas transmission pipeline resulting in a LOC, with or without Exhibit
(LOC) on Gas ignition, that could lead to significant impact on public safety, employee (PG&E-3),
Transmission Pipeline safety, contractor safety, property damage, financial loss, or the inability to Chapter 1

deliver natural gas to customers. Failure of a gas transmission pipeline
includes both pipeline leak and pipeline rupture.

2 LOC on Gas Failure of a gas distribution main or service resulting in a LOC, with or Exhibit
Distribution Main or without ignition, that can lead to significant impact on public safety, (PG&E-3),
Service employee safety, contractor safety, property damages, financial losses, or Chapter 2

the inability to deliver natural gas (NG) to customers.

3 Large Overpressure Failure of a gas M&C facility to perform its pressure control function Exhibit
Event Downstream of resulting in a large overpressure event downstream that can lead to (PG&E-3),
Gas Measurement and significant impact on public safety, employee safety, contractor safety, Chapter 3
Control (M&C) Facility property damages, financial losses, and/or the inability to deliver natural gas

to customers.

4 Wildfire with PSPS and | The Baseline Wildfire Risk is defined as a wildfire that may endanger the Exhibit

EPSS public, private property, sensitive lands or environment originating from (PG&E-4),
PG&E assets or activities. In the near term due to the use of PSPS and Chapter 1
EPSS we have also defined Post PSPS/EPSS Wildfire Risk as Wildfire Risk
with PSPS and EPSS. This does account for the benefits and
consequences of operational mitigations such as PSPS and EPSS.

5 Electric Transmission A system wide disturbance leading to a cascading event that causes a Exhibit
Systemwide Blackout blackout of PG&E’s electrical system, with the inability to restore the grid in (PG&E-4),

a timely fashion. Chapter 2

6 Public Contact with PCEEE is defined as the risk of recordable serious injury or fatality to a Exhibit
Intact Energized third-party contractor or member of the public from an interaction with intact | (PG&E-4),
Electrical Equipment PG&E electric assets that did not originate from asset failure. Chapter 3
(PCEEE)

7 Failure of Electric Failure of Electric Distribution Overhead Assets or lack of remote Exhibit
Distribution Overhead operational functionality may result in public or employee safety issues, (PG&E-4),
Assets property damage, environmental damage, or inability to deliver energy. Chapter 4

8 Failure of Electric The failure of distribution underground (including radial and network) assets | Exhibit
Distribution or lack of remote operation functionality may result in public or employee (PG&E-4),
Underground Assets safety issues, property damage, environmental damage, or inability to Chapter 5

deliver energy.

9 Large Uncontrolled Failure of a high or significant hazard dam, where failure or mis-operation Exhibit
Water Release (Dam could cause loss of human life and/or could cause economic loss, (PG&E-5),
Failure) environmental damage, disruption of lifeline facilities, and other concerns. Chapter 1

10 | Contractor Safety Any event resulting in a contractor serious injury or fatality as defined by Exhibit
Incident PG&E’s Serious Injury and Fatality (SIF) Standard which is aligned with the (PG&E-7),

Edison Electric Institute (EEI) International Safety Classification and Chapter 1
Learning (SCL) Model.

11 Cybersecurity Risk A coordinated malicious attack targeting PG&E’s core business functions, Exhibit

Event resulting in disruption or damage of systems used for gas, electric and/or (PG&E-7),
business operations. Chapter 2

12 | Employee Safety Any event resulting in: (1) a serious injury or fatality as defined by PG&E’s Exhibit

Incident SIF Standard which is aligned with the EEI SCL model or (2) a Days Away, (PG&E-7),
Restricted, or Transferred incident as defined by the Occupational Safety Chapter 3

and Health Administration.
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FIGURE 1-1
SAFETY RISK RANK COMPARISON BETWEEN 2020 AND 2024 RAMP

Legend 2020 RAMP Rank 2024 RAMP Rank Chapter
@ Electric Operations Wildtire 049 [REDEFINED] Wikdfire with PSPS and EPSS. Ex04-Chil
. Gas Gperations Third Party Safety Incid Loss of Containment on Gas Transmission Ex03-Chol
@ Energy Supply ird Party Safety Incident Pipeline x03-
Shared Services Loss of Containment on Gas Transmission e___.—-""- [rEpgFiqED] Public Contact with Intact Ex04-ChO3
Pipaline Energized E|l,-dr||:l|Equ|pm|-nl1-'

90
©
/o

Contractor Safety Incident Failure of Electric Distribution Overhead Assets  Ex04-Chid

Employes Safety Incident Ex04-Chi2
Loss of Containment on Gas Distribution / Contractor Safety Incident Ex07-ChOL
Main or Service
Real Estate and Facilities Failure Employee Safety Incident Ex07-ChO3
Large Uncontrolled Water Release
Ex(7-Chi2
(D Failure]
Large Uncontrolled Water Release [Dam
Failure of Electric Distribution Overhead Assets Fa-lf;re] ( Ex05-ChD1
Fail i Electric Distributi
Motor Vehicle Safety Incicent (T m“:':::n; :;"'“ Electric Distribution Ex04-Cho5
i ion Bad
Failure of Electric Distribution Metwork Assets @/ Lows of Containment on Gas Distribution M gx03.ch02

Large Overpressune Event Downstream of Gas Large COverpressure Event Downstream of Gas ExD3-Cho3
Measurement and Control Facility @ @ Measurement and Control Facility

o o0 A WO N -

~

' Risk event defintions/scope have changed snce the 2020 RAMP

* Wiidfire risk score now also refiects conseguences of Public Safely Fower Shutoff (PSPS) and Enhanced
Powerfing Safely Seffings (EFSS)

! For Public Contact the scope was narrowed 1o focus on members of the public and third-party contraciors
experiencing serous injures or falalties resulting from intéractions with intact energiced elkeciric facilties, not
ivalving assel falure

4 Two risk models thal were previously separate, Fallure of Electric Distribution Network Assels and Faitre of
Electric Cistritation Undenground Assels, have been assembed info a single model

Leading up to filing this Report, PG&E conducted two public workshops to
discuss PG&E’s preliminary selection of risks to be included in this Report and to
demonstrate its implementation of the Cost-Benefit Approach in accordance with
the RDF Proceeding Phase Il Decision. The workshops, and the feedback
received from the Commission and parties, are discussed in Exhibit (PG&E-2),
Chapters 2 and 4.

D. Risk-based Decision-making Framework in Context

This section places the RAMP risk mitigation strategies, as discussed in
detail in the individual risk chapters, in the broader context of prudent utility
management that includes all the factors that PG&E must consider and balance
in planning for the future. PG&E is committed to implementing the Risk-Based
Decision-Making Framework (RDF) that meets all the requirements of the RAMP
process, and the proposed risk mitigation plans and cost estimates in this Report
also must be understood in light of the following:
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Modeling limitations and uncertainties for rapidly evolving risk landscapes
and risks with limited historic data that caution against relying too heavily on
the current estimation of Risk Values and CBRs to prescribe future
investment plans when a more flexible approach should be considered;
Factors other than CBRs impacting selection of risk mitigation strategies;
and
The preliminary nature of the cost estimates presented for the selected
mitigations and controls given that the final 2023 GRC decision was issued
at the end of 2023 and the planning process for 2025-2030 is currently
underway, likely resulting in GRC forecasts different from the proposed

mitigations and cost estimates in this Report.

Risk-based Decision-Making Framework Limitations and Uncertainty

PG&E has made significant progress in developing and implementing
the RDF as a key component of our planning process, and we also
acknowledge that RDF is still not a singular tool for developing a
comprehensive utility risk mitigation strategy. While the Commission and
stakeholders continue to refine the framework in the Risk OIR, we must
account for a number of existing gaps in important areas. These include:
risk tolerance, i.e., how much safety, reliability, and financial risk is
acceptable; uncertainties associated with emerging risks; risks with limited
historical data; and risks rapidly evolving in nature, i.e., risks such as climate
change and cyber attack. As the RDF framework matures we have
confidence these areas will be addressed, but the current version is not
designed to handle these issues definitively. These issues are discussed
further below. Accordingly, CBR cannot be the sole factor informing the
selection of mitigation strategies; we must consider other factors, including
risk tolerance, compliance requirements, and modeling limitations and/or
uncertainty. Modelling challenges related to individual risks are also
discussed in the individual risk chapters of this report.

a. Risk Tolerance
A key area for continued development and maturity in the RDF is
that of Risk Tolerance, i.e., how much risk is acceptable, or in other

words, what it means to be “safe.” Guidance on risk tolerance is
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particularly important for risks that have low frequency but high safety
consequence events. Under the current RDF, risk mitigation or risk
control programs addressing a risk event with potentially serious safety
consequences may have an estimated CBR of less than 1.0 simply
because the frequency of the risk event is low. This is where Risk
Tolerance is a necessary complement to Risk Value and CBR
calculations, drawing a figurative line in the sand to say that potential
serious injury or fatality incidents are unacceptable and the risk
decisions are driven by intolerance of potentially serious safety
consequences.

For example, in PG&E’s current modeling, the “Locate and Mark —
Distribution” Program that marks underground gas and electric facilities
prior to excavation, has a modeled CBR of 0.5, i.e., significantly less
than 1.0.20 However, it is reasonable to believe that the Locate and
Mark program has saved lives by preventing dig-ins leading to explosive
loss of containment events. In the absence of a stated risk tolerance,
stakeholders may argue that terminating the Locate and Mark program
is in customers’ best interest because it is not cost-effective. However,
as discussed in Section D.1.c below, the low CBR is likely a reflection of
a limitation with the quantification of program benefits with respect to
accurately valuing long-standing but evolving risk control programs
where there is no data to know how the risk would change if the control
program was not present. Risk Tolerance guidance is needed to ensure
that lifesaving programs like Locate and Mark will continue to be funded
consistent with PG&E’s standards, Commission directives, and
legislation that places safe operations as the utility’s top priority.

The Commission has recognized the need for discussion and clear
guidance on Risk Tolerance and has expressed its intention to address
this topic in future Phases of the Risk OIR. In the meantime, PG&E’s
risk mitigation strategies, as described in this report, are selected to

ensure that safety remains PG&E’s top priority.

20 gee Exhibit (PG&E-3), Ch. 2, “Loss of Containment Distribution Main or Service,”
Table 2-12.
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Uncertainty and Future Risks

The CBA, as adopted in D.22-12-027, is not suited to modeling
emerging risks that are highly uncertain, risk events for which there is
little or no historic data to guide the analysis and inform investment in
mitigations, and risks rapidly evolving in nature. The International
Organization for Standards documents limitations of traditional
cost-benefit analysis, including that it “requires a good understanding of
likely benefits, so it does not suit a novel situation with high uncertainty”
and:

Depending on the discounting rate chosen, the practice of
discounting to present values means that benefits gained in the
long-term future can have negligible influence on the decision, so

discouraging long-term investment.21

Two examples of these emerging and poorly understood risks are
climate change and cybersecurity. With respect to climate change,
while PG&E is certain assets will face increasing threat from natural
hazards—both in the form of acute events such as flash flooding that
can destroy utility facilities, or chronic exposure to high temperatures
that shortens the operational life of assets—the timing of the most
severe impacts is highly uncertain. Significant impact due to climate
change may be on the order of decades in the future rather than years.
PG&E discounts future benefits of mitigations, i.e., risk reduction, when
computing CBRs. This is appropriate within the framework (as
discussed in Exhibit (PG&E-2), Chapter 2), but discounting significantly
diminishes the usefulness of the Cost Benefit Approach to evaluate
climate-driven risk and potential mitigation options; the mitigations under
consideration will likely not be deemed cost-effective (i.e., have a CBR
above 1.0) when an investment is mitigating damage decades in the
future.

In this report climate change is presented as a cross-cutting factor
and its potential impacts are discussed in each risk chapter. The issue
of how (or whether it is possible) to incorporate Climate Change

21 standards document IEC31010:2019, Risk management — Risk assessment
techniques, p. 105.
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modeling into the RDF is under consideration in Phase Il of
R.20-07-013.

In contrast to the uncertainty in climate change risk decades from
now, the cybersecurity threat landscape is changing so rapidly that
predicting the capabilities/methods of threat actors just months into the
future is difficult. It is thus very difficult to assess risk three to seven
years ahead, in alignment with the GRC cycle, or to describe the work
that will be necessary to tackle emergent threats at that time. The only
thing certain about significant cyber threats in the future is that they will
not present exactly as they have in the past.

c. Uncertainty in Estimating Risk Reduction Benefits for Low

Frequency/High Consequence Events
To estimate risk reduction benefits of proposed risk mitigations and

controls, the current state of risk must be compared to either a future
hypothetical state (for new mitigations) or a historic counterfactual state
(for long standing controls). Uncertainty regarding the current, future
hypothetical, and historic counterfactual states is especially high for low
frequency/high consequence risk events because there is often little or
no historic data to inform the risk assessments. For this reason, caution
should be exercised in relying on modeled CBRs to inform the selection
of mitigation and control programs that are addressing low
frequency/high consequence events. For those programs, PG&E also
considered other factors such as risk tolerance, compliance
requirements and modeling limitations and/or uncertainties to inform its
selection consistent with Commission guidance in D.22-12-027.

Factors Impacting Selection of Risk Mitigation Strategies

The Commission has acknowledged CBRs are not the only factors to
consider in selecting mitigation strategies for RAMP risks. Use of CBRs to
influence selection of risk mitigation strategies can and must be tempered by
other factors. In D.22-12-027 the Commission expressly stated that [risk]
mitigation selection can be influenced by other factors including, but not
limited to, funding, labor resources, technology, planning and construction

lead time, compliance requirements, risk tolerance thresholds, operational
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and execution considerations, and modeling limitations and/or uncertainties
affecting the analysis.22

Framework for Developing Investment Plans and Cost Estimates

This Report includes risk reduction and cost-benefit analysis that is
dependent upon programmatic cost estimates for the remaining years of the
current rate case cycle (2025-2026) and for the upcoming GRC cycle, which
covers the years 2027 (test year) through 2030 (attrition years). However,
the mitigation plans and their cost estimates presented here are preliminary
because they were mostly developed in late 2023 before the impact of the
2023 GRC decision was known or fully evaluated, and we are currently
engaged in our investment planning process to generate the 2025-2030
outlook, which will inform the 2027 GRC filing.

Given that planning for 2025-2030 is underway and not complete, the
cost estimates in this report are generally based on PG&E’s 2024 budget
plan carried forward through 2030. The 2024 budget was developed in
2023 before the final 2023 GRC decision was issued. We explain in this
Report where specific cost estimates were not generally based on 2024
budgets but utilized some different methodology. Accordingly, the program
funding and forecasts that we develop as a result of the 2025-2030 planning
process, and present in the 2027 GRC application, will likely differ from the
cost estimates presented in this Report.

The investment planning process leading up to the 2027 GRC forecast
is informed by our ongoing strategic planning to identify investments and
outcomes to deliver on our customers’ rapidly growing energy needs while
overcoming challenges faced in many areas, including affordability, risk, and
safety (known as our True North Strategy).

To achieve these strategic objectives, while also delivering affordable
energy to our customers, PG&E is improving its foundational capabilities,
including development of our PG&E Performance Playbook which includes
both the enterprise Lean Operating System and a PG&E Safety Excellence
Management System; overhaul of our Information Technology and data

22 p22-12-027, Appendix A, p. A-16, No. 26.
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functionality and work planning capabilities; and implementation of a
regional service model.

One of the key initiatives to implement our overall strategy is an
enhanced data-driven approach in Electric Operations to optimize the
investment plan to efficiently address multi-dimensional needs such as risk
reduction and capacity (known as the Integrated Grid Planning (IGP)
initiative). IGP is a multistep process that enables implementation of asset
and portfolio management tools to bundle and optimize work through a
value framework. This value framework model incorporates total asset
needs including risk (e.g., wildfire risk, overloading, poor asset health, poor
reliability); cost; budgetary constraints; prioritization; and regulatory
commitments. Through incorporating all these variables, PG&E will be
better able to maximize risk reduction while simultaneously reducing the

total cost to complete the required work.

E. Lessons Learned and Future Enhancements
As discussed above and throughout this Report, PG&E’s experience in
participating with the Commission and other stakeholders in the further
development of the RDF, and in performing the analysis presented in this

Report, has helped us identify key learnings and take-aways that we believe

should guide the future path of the RDF. The goal of the RDF is to allow the

Commission to evaluate the IOU’s proposed safety investments in the GRC to

ensure the adoption of a risk-informed portfolio of programs that drives down

safety risk for PG&E workers and the public, and is affordable for customers. In
the spirit of this endeavor, we offer the following lessons learned for
consideration by the Commission:

« Risk assessments and mitigation strategies must remain flexible in the face
of a dynamic and evolving risk landscape;

e Modeling limitations and uncertainties caution against relying too heavily on
the current estimation of Risk Values and cost benefit ratios to prescribe
future investment plans when a more flexible approach should be
considered,;

« Risk mitigation planning decisions should be informed by both quantitative

models and other factors that must be weighed and balanced in planning for
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the future, including factors that are either not addressed or not captured
adequately in RAMP’s quantitative models;

e Further guidance on risk tolerance is needed to inform mitigation strategy
risk reduction for programs that are not cost-effective under the quantitative
risk modelling; and

o Safety must remain the top priority, even though electric reliability has
become a significantly larger contributor to the risk values than in the past.

It is therefore crucial that the RDF be further developed to incorporate

appropriate safety-focused risk tolerance policies and guidelines.

PG&E’s 2024 RAMP Report represents a significant milestone in advancing
utility Risk-Informed Decision making in California, and we know that much work
remains ahead. Together we must address the need for a flexible balanced
approach; quantitative modelling uncertainties and limitations; and risk tolerance
guidelines. In addition, PG&E’s ESJ pilot study included in this Report
represents an initial attempt to address potential ESJ equity issues in risk and
mitigations, and is intended to identify the complexities involved and possible
approaches. Similarly, in Phase Ill of the Risk OIR, PG&E proposed how
Climate Change can be incorporated into the RDF and has suggested that our
proposal be piloted based on data and analysis from this RAMP filing. PG&E
looks forward to continued participation in the Risk OIR to address these and
other important issues.

PG&E is committed to continuing to work with the Commission and other
parties to refine and enhance the risk-based decision-making framework to

address the issues discussed above and in this Report.

Organization of this Report
The remainder of this Report is organized as follows:
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TABLE 1-2
SUBSEQUENT RAMP REPORT CHAPTERS

Line RAMP
No. Exhibit Chapter Contents
1 2 1 Risk Management Framework
2 2 2 Risk Modeling and Cost-Benefit Ratio
3 2 3 Cross-Cutting Factors
4 2 4 RAMP Risk Selection
5 2 5 Safety Culture, Policy, and Compensation
6 2 6 Climate Resilience
7 2 7 Environmental and Social Justice Pilot Study
Implementation
8 3 1-3 Gas Operations RAMP Risks
9 4 1-5 Electric Operations RAMP Risks
10 5 1 Energy Supply RAMP Risks
11 7 1-3 Enterprise Health and Safety, Information
Technology, and Shared Services RAMP Risks
12 8 Appendix A | Environmental and Social Justice Pilot Study Plan
13 8 Appendix B | Risk Modeling Acronyms

This RAMP Report includes a separate chapter for each of the 12 RAMP
risks presented in Table 1-1 above. Each risk is presented in a standard format
with the same elements. Each chapter ends with an alternative mitigations
analysis showing the proposed mitigation plan and two or more alternative

plans.

Conclusion

The 2024 RAMP report is PG&E’s third RAMP filing. It advances PG&E’s
efforts over the last decade to continuously improve the management of its
safety risks. The Report demonstrates progress in our understanding, analysis,
quantification, and mitigation of risk.

PG&E acknowledges and appreciates the significant contributions from SPD
and other CPUC staff and parties at the workshops, and throughout the
decade-long journey to improve the methodology employed for systematic and
quantitative risk assessment and mitigation. This Report incorporates feedback
from the Commission and other stakeholders in a variety of forums since
PG&E’s 2020 RAMP Report.
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PACIFIC GAS AND ELECTRIC COMPANY
RISK ASSESSMENT AND MITIGATION PHASE
CHAPTER 1
PG&E’S ENTERPRISE RISK MANAGEMENT FRAMEWORK

Introduction

Pacific Gas and Electric Company’s (PG&E or the Company) Enterprise and
Operational Risk Management (EORM) Department has centrally governed the
Company’s processes for identifying, assessing, mitigating, and monitoring risk
(namely, Enterprise Risk Management (ERM)) since its inception in 2012.
PG&E’s approach for ERM has evolved since that time because of lessons
learned, feedback from external stakeholders, benchmarking, and risk
management best practices. This chapter provides an overview of the current
state of the ERM program, including:
e PG&E’s ERM Framework; and
e Changes since PG&E’s 2020 Risk Assessment and Mitigation

Phase (RAMP) Report.

PG&E’s ERM Framework

1. Objective of PG&E’s ERM Program

The objective of PG&E’s ERM program is to facilitate risk-based,
data-driven decision-making that results in measurable risk reduction.
PG&E’s ERM processes are based on the principles of the widely-used
International Organization for Standardization (ISO) 310001 Risk
Management standard and help the Company to systematically identify,
evaluate, prioritize, mitigate, and monitor risks inherent in its operations.

EORM provides central coordination of risk management, analysis, and
execution. Through application of the ERM framework and continual
improvements, PG&E comprehensively identifies risks that could lead to
significant consequences at an enterprise level, and then provides risk

ISO 31000 is a family of standards relating to risk management codified by the ISO.
The purpose of ISO 31000 is to provide principles and generic guidelines on risk
management. 1SO 31000 seeks to provide a universally recognized paradigm for
practitioners and companies employing risk management processes.
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metrics for comparing and prioritizing actions that have the best potential to

reduce risk.

Implementation of ERM
The ERM program is an integral part of how PG&E provides safe and

reliable utility service. EORM provides governance for PG&E’'s ERM

program and supports the Functional Areas (FAs, previously, Lines of

Business, or LOB), who are responsible for identifying, evaluating,

mitigating, and monitoring the risks. The Chief Risk Officer (CRO) approves

the addition/deletion of risks to/from the Corporate Risk Register (CRR).

EORM manages and maintains the CRR and provides oversight by

monitoring and validating the status of the Company’s risk mitigation

activities.
EORM also works with FAs to:

o Identify and evaluate risks using a blend of qualitative and quantitative
techniques;

o Develop risk response plans based on an analysis of reasonable
alternative mitigation strategies;

« Establish metrics to monitor risks and measure the effectiveness of
mitigations;

e Provide oversight to ensure the FAs follow the standards and
procedures established and maintained by EORM;

e Advocate for PG&E in, and implement the outcomes of regulatory risk
proceedings such as the Risk-Based Decision-Making Framework
(RDF) Order Instituting Rulemaking2 and Safety Model Assessment
Proceeding (S-MAP);3

o Facilitate cross-functional risk meetings to promote consistency,
continuous improvement, and sharing of best practices;

e Report to senior management on the status of risk management at
PG&E, including whether the FAs have dedicated and qualified
resources to manage risks on the CRR consistent with their mitigation

strategies;

3

R.20-07-013.
A.15-05-002.
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e Support risk-informed decision-making in PG&E’s planning processes;
and
« Manage a database to store the Company’s ERM process records.

Organization Structure

PG&E'’s risk governance structure is led by the CRO and Senior Vice
President (VP), Ethics and Compliance, who, effective August 2, 2023,
reports to the Executive VP of General Counsel and Chief Ethics and
Compliance Officer. The CRO also reports to the Safety and Nuclear
Oversight (SNO) Committees and Audit Committees of the Board of
Directors. The CRO is the enterprise risk officer for PG&E with oversight of
risk assessment and mitigation. The CRO has oversight of risks associated
with PG&E’s operations and the environment related to public safety. This
includes, but is not limited to, nuclear risk, wildfire risk, and risks of other
natural disasters as well as new strategic risks confronting utilities such as
business interruption from cyber-attack, storms, and other catastrophic
events.

EORM consists of three groups reporting to the VP, Enterprise and
Operational Risk Management, who reports to the CRO. These groups are:
(1) EORM,; (2) Operational Risk Validation (ORV); and (3) Compliance and
Operational Assurance (COA). The EORM group is responsible for
implementation, strategy and analytics associated with the ERM program.
The ORV group is responsible for assessing and validating risk mitigations
and controls to determine the effectiveness of PG&E’s programs to reduce
risk and drive program improvements. The COA group is responsible for
validating commitment development and execution to ensure compliance
with PG&E’s Wildfire Mitigation Plan.

Governance

EORM's role has increased within the Company to reflect PG&E'’s
heightened focus on reducing risk in our operations. Our focus on risk is
reflected at every level of the Company, from the Board of Directors to
individual contributors. EORM conducts “horizon scanning” in multiple
forums at different levels of the organization. Forums where risk is

evaluated, discussed, and monitored throughout the Company include:
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o Board Committees: Four Board of Director-level committees (Audit,

Finance, Sustainability & Governance, and SNO) provide oversight of
Enterprise Risks and associated mitigation activities. Board Committees
receive updates on the risk management program, approve the
designation of Enterprise Risks4 and Enterprise Cross-Cutting Factors?®
and provide oversight to these Enterprise Risks and Enterprise
Cross-Cutting Factors at least every 12 months.

o Enterprise Risk Command Center (ERCC): The ERCC, chaired by the

CRO and comprised of the CEO, Executive VPs, and risk owners,

meets monthly to monitor the effectiveness of controls and mitigations in
ensuring risk reduction activities meet objectives, escalate, and resolve
cross-functional risk issues, and monitor emerging risks. The ERCC
also oversees risk management program strategy and performs deep
dives and challenge sessions into specific top risks.

e Risk Management Community (RMC) Meetings: RMC meetings are

held monthly, where EORM leads a discussion with Risk Managers from
all FAs, Compliance Liaisons, and other interested parties on various
risk management topics. The RMC is the forum used to present risk
program updates, share best practices, discuss challenges, and
encourage employees to speak up and raise issues as needed.

« FA Risk and Compliance Committees (RCC): Each FA conducts RCC
meetings chaired by the most senior Officer in the FA, or equivalent

forums per internal standards, to provide oversight for risk and
compliance performance and initiatives for which they have ownership,
raise and resolve issues, and share best practices. These take place
throughout the year, at least quarterly, though most are monthly. Each
FA RCC oversees the actions taken to actively manage the operational
and strategic risks inherent to that FA. If a pertinent issue is raised that

requires further investigation, an owner is designated with the

4

“Enterprise Risks” are risks identified through the EORM Program as potentially
catastrophic and recommended by senior management for Board-level review.

“Enterprise Cross-Cutting Factors” is the term used to describe cross-cutting risk drivers
or controls associated with one or more Enterprise Risks that are recommended for
Board-level review.
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understanding that the item will be tracked and brought to the
appropriate FA’s RCC for further review and resolution.

With these forums, EORM works closely with Risk Owners and Risk
Managers in each FA.

Risk Owners are assigned to each CRR-risk. Risk Owners are
responsible for the strategies, activities, and functions that relate to
managing the risk. They identify a support system within their organizations
composed of subject matter experts, data management and modeling
resources, mitigation and control owners, and others necessary to ensure all
risk management functions are completed.

Risk Managers in each FA manage all risk-related activities within that
FA, which includes risk assessments and quantification, reporting and
governance, and tracking metrics and mitigations. EORM provides support
to FA Risk Managers by embedding risk professionals in key areas to
ensure: (1) the data, models, assumptions and calculations used for
decision-making have integrity; (2) there are feedback loops to assess the
risk reducing impact of executed work; (3) the level of risk reduction
achieved through compliance driven processes and controls is understood;
and (4) that there is “line of sight” from the top risks to executed work.

In addition to the governance structure and forums described above,
there are additional tools we use to monitor and evaluate risk:

e Guidance documents outline the ERM process including roles and
responsibilities for governance, oversight, execution, and support.

e The Corrective Action Program (CAP) enables employees and
contractors to identify and track equipment and safety issues, ineffective
and inefficient work processes and procedures, and provide suggestions
on how to execute work more safely or efficiently. All employees and
contractors with access to PG&E’s computer network can enter an issue
into the CAP system via the intranet and mobile devices, phone, and
paper. A similar system has been in place for decades at the Diablo
Canyon Power Plant and has been instrumental in supporting a

speak-up culture.
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C. Key Improvements Since PG&E’s 2020 RAMP

Cost-Benefit Approach Methodology

Pursuant to the RDF Proceeding Phase Il Decision,® PG&E constructed
a Cost-Benefit Approach (CBA) and implemented in 2023 the methodology
for risk and mitigation analysis to be consistent with the Decision. A
description of how PG&E implemented this methodology is in Exhibit
(PG&E-2), Chapter 2.

Risk Model Updates

Since the second-generation RAMP risk models introduced in the
2020 RAMP, PG&E has enhanced the capability of its models and made
changes to ensure compliance with the Phase |7 and |l Decisions of the
RDF Proceeding. The key update to the current models is the conversion to
the CBA for risk measure and transition from Risk Spend Efficiency (RSE) to
Cost Benefit Ratio (CBR) calculations for mitigation analysis.

Detailed information about PG&E’s risk models and associated updates
are in Exhibit (PG&E-2), Chapter 2.

Changes to the Risk Register Affecting RAMP
There have been minor changes to PG&E’s CRR since the 2020 RAMP

as follows:

o Cybersecurity Risk Event as an event-based risk was created with a
corresponding reduction in the scope of the Cybersecurity cross-cutting
factor;

o Wildfire risk modeling has subsumed the impact of PSPS and EPSS;

e Public Contact with Intact Energized Electrical Equipment (previously
Third-Party Safety Incident) has been redefined with a narrower scope
to focus on members of the public and third-party contractors
experiencing serious injuries or fatalities resulting from interactions with
intact energized electrical facilities;

7

D.22-12-027.
D.21-11-009.
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e Failure of Electric Distribution Underground Assets has combined
Failure of Electric Distribution Network Assets and Failure of Electric
Distribution Underground Assets into a single risk and model;
e Access Asset Incident Risk was added after identification during horizon
scanning and assessment;
e Failure of Electric Substation Asset risk was split into transmission and
substation risks with each modeled independently.
Exhibit (PG&E-2), Chapter 4 provides information about PG&E’s
selection of RAMP Risks and expands upon PG&E’s Risk Register.

4. Commitments Following the 2020 RAMP Report
In PG&E’s 2023 General Rate Case (GRC), PG&E provided next steps
to improve its Risk Management Program. PG&E reports on the progress of
these next steps below:

e 2020 Critical Issue 1 Resolution: Safety Policy Division (SPD) found
that the 2020 RAMP report lacked granularity in the assignment of
tranches. PG&E addressed this issue by significantly enhancing the
granularity of the tranches of its risk models, for instance the Loss of
Containment on Gas Distribution Main or Service risk expanded from 12
tranches to 34 in the 2023 GRC and to 42 tranches in this RAMP, and
Wildfire risk expanded from eight tranches to 40 in the 2023 GRC and to
50 tranches in this RAMP. In this RAMP, PG&E has continued to
improve its tranching methodology for many risks to ensure compliance
with the RDF Proceeding Phase Il Decision,8 better align with
operational and planning models, logically aggregate assets, and
homogenize risk scores.

e 2020 Critical Issue 2 Resolution: SPD found that RSEs were not
provided for controls. PG&E addressed this issue in the 2023 GRC by
providing RSEs in controls. In this RAMP report, PG&E has provided
Cost-Benefit Ratios (CBR) for Controls.

PG&E reviewed the 2023 GRC Decision and did not identify any issues
addressing its risk management process or models.

8  D.22-12-027, Appendix A, p. A-13, No. 14.
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